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Recycling Characteristics of Silica Abrasive Slurry
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Daebul University', Dong-Sung A&T?, Chosun University’, Chung-Ang University*

Abstract

In this work, we have studied the CMP characteristics by mixing of original slurry and used slurry
in order to investigated the possibility of recycle of used silica slurry. The removal rate and
within-wafer non-uniformity (WIWNU) were measured as a function of different slurry composition.
Also, we compared the CMP characteristics between self-developed KOH-based silica abrasive slurry
and the original slurry. Our experimental results revealed comparable removal rate and good planarity

with commercial products.

Key Words : Removal rate, Within-wafer non-uniformity(WIWNU), CMP, Slurry, Abrasive

.M E

HZ vxx TR Qe AAY xulA F
A 7le BEYE w9 dzEE 9 enzgs 23
2% Hojzto) uwegl CMP (chemical mechanical
polishing) F#Ho] oldE gloAE ¢ B wixx
A A YA 712 HEHT AU} (1, 20. ol
ot AFe HS n%3, nyHs ¥ o=
ddHE HEA e AT B Wz} vleEH
CMP 3749 d84do] Z43 s7HE Hoit}
[3-5]. &A%, FHAA Y Hesls JAE
CMP T3 Fd 2A=HT EAE olfdxE FF
H &2 70% ©]4-& AR 2ERAQ(EHY, A=,
g4AA, A= AH)E Fook st B o
et 27te] 8@y AXsE B Fol
40% o4& 93 o, &8ld A4 2nFe
Z0]7] 9% AT Ee] JA=YTG 71 E A7
Mz a7te) s ABLE7) 99 tsAde
gotr7) s 271X WHE FHgso g A
HAZ B A4l Fatdlel Arstat CMP 53

£3,

Fol ol HEdeEs S dd &g
ERANZ F, EAY A AYs AvtAE Hots
o W& ARE 7t detrgith ® ge
oz deREEH AdYAA de Ayl
FFHE AUARE AEEE F e HE PES
7} Sl siesdzyE dEYd 8 dgst
F$EHE FEHUZ, I A9 VAN BEE
FIHAZI7) A8 E€A4Y § F, 9A S A
A A7teld £88E Az F CMP 54¢
Bl 2 eyt

2. o

21 #9y H &2 =5 g
CMP 99t FA+E  G&P  TechnologyAhe
POLI-380& AH&3l9li, ¥d°t HA=+E RodelAll
IC 13005 Suba IVE H# A7 1%
€

e

o
2]
N
b
2
>
»
>
™
ot
2
2
ot
-
to
ol
)
>
)
s
o

- 723 -



3 2 A(blanket) HolME AgSRD. A
AE e A4 dupAl WA Aok YR

o £4& 7] A8 2¥ 1@ B SONYAH
253 BA7IE ojfddeow, EFE &y
aging @4 % AWE LA A3 28 19

AP7E AHEEY FEE muAA Foh
Post-CMP MA&FAH g WX 287F SC-1 An=a
o 187t DHF &9 AlA§ % 4859 229
AR7E o183t ZEdstEd. B4 2Re ]
A. WoollamAt9] EllipsometerE Al£3te] ¢olH
FAANA At A ALEeR 9H-E &4

gk

ag 1. (@ 259 2471 (b) 297

L Helg &x 40 rpm
e &5 60 rpm
dvl 9ty 300 g/cm®
88 4 90 ml/min
o} A}zk 90 sec

N

2 N8 ol gixte TWEZ AlY
ST 2L 47hA Wygor Ayl Aozt

@

A7l debdxl (2849 Wafer No. #A-#C)

@ dvt ¥ A2 RE AR ¥ H

7} duksAt. (Z¥49 Wafer No. #D-#F)

@ At FE}F (Particle)2 AAFT A8 7150
125 [m]Q) e 2 "Eydste gL ez o
ol &b, (1849 Wafer No. #G-#1)

@ HI-TXCHA}Y A2 EF ol&3te 600 TR 1
Al dAE 3 F 2AF F REYso gL
A= 7t AvfAk (29849 Wafer No. #]-#L)

I¥ 2+ 479 g8 2Ad ©2 dup 4A
3 HFUE 54& vebd otk &3 4
o} 7% 150 [nm}9} vl AL 3 %o vjTFY
EE vehlidion, A4 $889 A$de 110
[nm]e] dvt AAL 2 % olste viFUYEE L}
Bt £, &g A1 A4 &£AdE 5
(5% BHNF BeolE Si0E 1 wt% MRS o
FEF HEYE E4L vehyien dxzd
Si0E 2 wt% #H7F3 7 o 300 [nm]e &
ol AAES VeI &3 943 Jae
HYE 3: 72 4T FoE Si0E 3 wt%
7HE W Hud 7§ =S Ve,
HE Si0E 2 wt% H7HeE AN E 300 [nm)
o HEd & drl AALL Yl

20 ooy R

Removal rate [amymin] 20
WWNU %3 (

F15

Removal rate [nm/min]
T
3
] NN

A B ¢ D E F 6 H | J
Wafer nuber #

(@) 2 Mg dutest vTdE 54

pWater | " Slurey comiposition " .

N Jpv

Original slurry
Reused slurry
5:5 Si0; 1 wt% #H7}
5:5, Si0: 2 wt% A7t
55, Si02 3 wi% B7t
51 5, 1100C-annealed SiO: 2 wt% H7}
3:7 Si02 1 wt% H7t
37 Si02 2 wt% A7}
3:7 Si02 3 wt% H7}
3 : 7, 1100C-annealed Si0» 2 wt% A7}

89 240 He oW FF

|zl s lmlolo|w s

g

af 2. £39 Ao B2 CMP &4

- 724 -



300 4 r20
o= a5l PTRTTRTTR T Em e
: 1 o e
é fpm e T et TR 15

200 -
E 5
St BB
g 150 L TE——R— . g }10 g
E =B Original surry c
— ] - 625, Annoaled S10, 2%t%
[«] 100 -1, nnn:ued §i0, 2wt :\3
; s 2
E 501
]
x J []

04 T T o 0
0 1 2 3 4 5 6 7 8 9 46

Measurement point #

38 3. 2¢A CMPel wt& dupgd nddE &

<

M

M oo wo ot

d rlo

w
rlo

224 CMPel =& dAuh& 1 4%
|ng Ao &Lz 999 A dnt
150 [nmlo}icl. £ °J°Ur A &8
5 : 52 FHMaxn dHHE Si0E 2
7tk 1 @AZE CMPsln &3 flde
] CMP% A d=F AAE&L 230 [nm]
D72 gAsta dAEE Si0E 2 wi%
HO% 1 9AZ CMPstx £&la] ddoz 2
CMP# 7% <dal &2 260 [nmle] ¥
& d9gS HENY. E§, 288 ¥
B¢ HFYEE 31 %S AT &9
A ALE =88 5: 52 FHsxn EH
28 SiOE 2 wt% H7sld 1 942 CMP3x
o 9422 2 @A CMPEH H$ vFdEe
22 %93, 372 M3n XY SidE
wt% #H7ste] 1 gAZ CMPsa £2ig 9o
2 2 @A CMPT Aol v7d=EE 14 %9 7t
T EdE uFdEE UgRAh

39 4% & AFelA AMSE o8 7MA e &3

< B

TP
X oox
T

=

Wt

\'ggm\ﬁ’
rxlna‘.

EJ%EIFXLL%_.‘HU
_&Q,_Iﬁé

g A4 mE dAvigT uFEdx 54 <l
Roltt. H&elg|Z2RE gHYsg @& s
#}2HE dA-83% F, Milling Machineg °}-&3}
aq Al BHstd de duiAlyt "dule ASt
A g A vz AEHS JEld S
#AF F Atk olv EHY F dugAEe] B
A A A o AASA 245 M2 $

aEA F3 BAHA[T] dEoln, EHgR A8

7]7_}]74 71—57
oA kst

_,4
ool
or.
i

- 2
[10
=
3o
£
o
i

250} IR Removal rate ro
RN Non-uniformity
200 4
15
3 z
§ 10 5
£ 5
g I-10 §
-§ 100 4 g
5 g
-5
% 5.
0 : : [ v H ! 4 E H 4 Fo
A B €C D EF 6 H ! J K L
Wafer number #
(a)
Wafer | different slurry abrasive
A Original slurry 1wt%
B Original slurrv 2wt%
C Original slurry 3wt%
D No filtering abrasive 1wt%
E No filtering abrasive 2wi%
F No filtering abrasive 3wt%
G Filtering abrasive 1wt%
H Fltering abrasive 2wt%
1 Filtering abrasive 3wt%
J Annealed filtering abrasive 1wt%
K Annealed filtering abrasive 2wt%
L Annealed filtering abrasive 3wt%
{b)
a8 4 747 AEEe dAnle vudE B4
4. & =
Agg dEs £ E o]&F CMP S4o=
2e d& dxe de&n 2o
1. €488 Si0E vtz F713e o & o



ot AAEE YeERdS 4 £ U dAg A
3 v ZYx FHAA 3: 72 FYsm I
g8 Si0:E 2 wt% #HJlsto 1 @A CMPE
&a g2E ddog 2vA CMPE A4 7t
F 2 dvten 42 v FdEE Y.
. 2R dHEE B3 FE2F 4y
FRe X9 F, oA EdAzlezy
Raw 2% 7M71¢ Axgl A £
T QA
48 Ags 22 duAE Ho CMP
PG AR 494 8 A=
EA4L Uit ol 94Xy B
detdAEe] BAEHI o FAEH @
ot YAEe] AR SuHA gn FAHJD
gHe 2 Q8 NAH FEE FFHALEL o
% & Ut

e dlo

d‘l-l)oéﬂ.nt&mo

[=a=N
A
ar
=]
(]
B
4

oeg A3e wRoz F2u AW wAd o
A4 ABEY SAAS A9 WE 5 5} 3
P72 9483 o7l AW SO 2wt A
= A7stel 14502 dntatA, Asddel F
29 AnYAE AAY @ F &9 Qo
Swinz #rlslel %oz debeln, oA B
2 2= 3UE An FHo) daE AdY &
Helg o gsted 24H oz Avtsd tha FHol
2FAAAY, 4oz 1o} eelE avFe
29 + 9¢ A2 Amdr

Aol 2

°of EL 004¥E H&IFATY FH AT
Zi el oA T 5 S (KRF-2004-005-D00007).

Ao
rak

2

ity

[13 J. M. steigerwald, S. P. Murarka, R. J.
Gutmann, "Chemical Mechanical Planarization
of Microelectronic Materials”, John Wiley.

(2] S. H. Bath, R. Legegett, A. Maury, K.
Monning, and R. Tolles, “Planarizing
Interlevel Dielectrics by Chemical
Mechanical Polishing”, Solid State Tech. pp.
87-91, May 1992.

[3] Yong-Jin Seo and Sang-Yong Kim, "Effects
of Various Facility Factors on Chemical
Mechanical Polishing Process defects”,
Japanese Journal of Applied Physics, Vol. 41,
No.11A, pp. 6310-6312, 2002.

[4] Sang-Yong Kim, Yong-Jin Seo, "Correlation
analysis between pattern and non-pattern
wafer for characterization of shallow trench
isolation-chemical = mechanical  polishing”,
Microelectronic Engineering, Vol. 60, Issue
3-4, pp. 357-364, 2002.04.

[5] Yong-Jin Seo, Woo-Sun Lee, Sang-Yong
Kim, Jin-Sung Park, Eui-Goo Chang,
"Optimization of Post-CMP Cleaning Process
for Elimination of CMP Slurry Induced
Metallic Contaminations”, Journat of
Materials Science @ Materials in Electronics,
Vol. 12, No. 7, pp. 411-415, 2001.

[6] G. C. C. Yang, T. Y. Yang, S. H. Tsai, "
Crossflow electro-microfiltration of
oxide-CMP wastewater”,
Vol. 37, pp. 785-792, 2003.

[7 C. L. Lai, S. H. Lin, "Electrocoagulation of

polishing  (CMP)

wastewater from semiconductor fabrication,

Water Research,

chemical  mechanical

Chemical Engineering Journal, Article in
press, Elsevier.

- 726 -



